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© Jacketted circuit card. 

© A circuit card has a circuit module including 
circuit component assembly and an electrical con- 
nector attached to the component assembly. A pro- 
tective metal covering closely girds and substantially 
encloses the module in a one-piece substantially 
rigid jacket. An opening in the jacket exposes a 
portion of the electrical connector for connection to 
external equipment such as a computer. 
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Field of the Invention 

This invention relates generally to the mechani- 
cal design of removable or portable circuit cards 
which are designed for both compactness and the 
protection of the internal components of the circuit 
cards. 

Background of the Invention 

In the electronic industry electronic circuits 
have become more and more compact to the point 
that small portable circuit cards have been devel- 
oped that can be removably inserted into electronic 
equipment typically for temporary use. In particular, 
external memory circuit cards have been devel- 
oped which approximate the size of credit cards, 
though somewhat thicker, and which incorporate a 
circuit board sandwiched between metal or plastic 
covers, and an electrical connector for connection 
to external electronic equipment. 

Cartridges enclosing storage devices for pro- 
grams such as games have been in use for many 
years particularly for video games and some micro- 
computers. Because of their relatively large size 
physical durability was not a property that was 
difficult to develop for cartridges. Space was avail- 
able to build the necessary strength into the com- 
ponents and housings. However, for a circuit card 
package the size of a credit card physical con- 
struction techniques are more limited. 

Memory card devices are illustrated in U.S. 
patent 4,924,076, issued May 8, 1990 and assigned 
to Mitsubishi Denki Kabusihiki Kaisha, Japan. The 
devices illustrated incorporate semiconductor de- 
vices mounted in an internal base and enclosed in 
a plastic package formed from two bonded plastic 
sections. 

An other reference, U.S. patent 4,798,946, is- 
sued Jan. 17, 1989, and assigned to the assignee 
of the previous mentioned patent describes a plas- 
tic package for containing an IC card, which essen- 
tially constructs a plastic box from halves glued 
along mating edges. 

It does not appear that the devices referred to 
in the above references would meet the specifica- 
tions outlined by the Personal Computer Memory 
Card International Association (PCMCIA), in Sep- 
tember 1991, relating to torque, bend, flex and 
warpage of credit card sized memory cards. Plastic 
components do not generally provide sufficient 
electrical shielding to protect internal electronic 
components from static electricity, while adhesives 
used to bond them may fail under stress from heat, 
humidity and other factors. 

Similarly, designs known to the applicant incor- 
porating electronic cards retained by plastic perim- 
eter frames and sandwiched between planar plastic 



or metal sheets bonded to the frame have not been 
able to meet the PCMCIA specifications. 

U.S. Patent 4,386,388 issued May 31,1983 and 
assigned to Northern Telecom Limited describes a 

5 printed circuit board assembly which uses a sheet 
aluminum cover which loosely encloses a circuit 
board; abutting edges of the cover are held in a 
contiguous relationship by inturned edges of the 
cover which engage small notches in end plates on 

w the circuit board. While this assembly may be 
satisfactory for larger circuit boards, sufficient 
strength or stiffness is not likely possible for circuit 
boards approaching the size of credit cards. 

Card designs which involve bonding card cov- 

75 ers to internal circuit components can produce 
undesirable stresses on the components and their 
connections with other components reducing dura- 
bility. 

According to the present invention, there is 
20 now provided a circuit card comprising a circuit 
module including a perimeter frame, a circuit com- 
ponent circuit board carried by said frame, an 
electrical connector disposed at one end of said 
frame and being attached electrically to said circuit 
25 board; a protective metal covering closely girding 
said perimeter frame and substantially enclosing 
said circuit module in a one-piece substantially 
rigid jacket, the jacket and the frame being shaped 
to interlock with one another; and an opening in 
30 one end of said jacket coinciding with said elec- 
trical connector to expose a portion of said elec- 
trical connector for connection to external equip- 
ment. 

35 Brief Description of the Drawings 

An example of one embodiment of the inven- 
tion will now be described with reference to the 
accompanying drawings in which: 
40 Fig. 1 composed of Figures 1a and 1b provides 
perspective views of an assembled memory 
card. 

Fig. 2 composed of Figures 2a, 2b, 2c provides 
perspective view of components of a memory 
45 card. 

Fig. 3 is a perspective of a perimeter frame of a 
memory card. 

Fig. 4 is a perspective view of components of a 
memory card in proximity to each other. 

50 

Description of the Preferred Embodiment 

A preferred embodiment of the invention is 
incorporated into a rectangular memory card which 
55 is depicted in the drawings. 

Referring to Fig. 1, memory card I is approxi- 
mately the size of a credit card although somewhat 
thicker, the length and width being 85.6mm. and 
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54.0mm. respectively, with a thickness of approxi- 
mately 3.3mm. conforming to the size specifica- 
tions outlined by the Personal Computer Memory 
Card International Association (PCMCIA) for PC 
memory cards in the September 1991, issue 
PCMCIA PC Card Standard Release 2.0, which is 
available from the association. 

These memory cards are designed to be used 
in personal computers or other devices with suit- 
able sockets as an alternative to disk drives and 
floppy disks. 

The difficulties with designing cards in this size 
include the meeting of the PCMCIA requirements 
for resistance to torque, bending, flexing and war- 
page to ensure longevity and reliability, require- 
ments for protection from impact damage, and 
damage from static electricity. 

The embodiment of the invention described 
herein satisfies these requirements. 

Referring to Fig. 1 and Fig. 2, memory card 1 
is comprised of a circuit module 2 which includes 
integrated circuits or electronic components (not 
shown) and an electrical connector 3 connected to 
the electronic components. A protective metal cov- 
ering, in this case of 304L stainless steel sheeting 
0.2mm. thick, closely girds and substantially en- 
closes the electronic module 2 in a close fitting 
one-piece substantially rigid jacket 4, having a top 
surface 31, bottom surface (not shown) and vertical 
sidewalls 13. 

In the embodiment shown jacket 4 includes an 
opening 5 which exposes part of the electrical 
connector 3 so that the card 1 can be connected 
by means of a suitable socket to a personal com- 
puter or other external equipment. Jacket 4 pro- 
vides substantial protection for internal components 
of module 2 from physical damage and also pro- 
vides electrical shielding of any sensitive internal 
components from external static electricity. 

Physical protection of the circuit module 2 is 
achieved from the resistance of the metal jacket 4 
to external penetration and from the rigidity of the 
jacket, which when constructed in rectangular con- 
figuration as shown, essentially forms a flattened 
hollow beam, ie. a boxbeam which resists bending, 
flexing and twisting of the card 1 and circuit mod- 
ule 2 more effectively than other means known to 
the applicant. 

Referring to Fig. 2, component details of one 
embodiment of a memory card are shown. Circuit 
module 2 is composed of a peri meter frame 6^ 
which advantageously may be constructed of a 

Suitable plastic fiii£±^a<L. glass fil|ftfl pnlyrarHrmatft 

supplied under the tradename LEXAN 500, which 
carries a circuit board 7 and electrical connector 3. 
In the case of the memory card shown, electronic 
components 8 advantageously include read-only 
storage modules for storage of operational pro- 



grams or data, and read-write storage modules for 
use by the external equipment or computer to 
which the card may be connected from time to 
time. A write enable switch 9 connected to appro- 

5 priate write enable circuitry is disposed at the rear 
end of the frame for user operation to enable 
alteration of contents of the read-write storage. 

Battery holder 10 is adapted to hold a suitable 
coin style battery such as BR2325 and is remov- 

io ably insertable into battery receptor opening 11 in 
frame 6 for contact with electrical contacts, eg. 
contact 30. The battery is used to energize cir- 
cuitry in the electronic module to retain information 
stored in the read-write storage when the memory 

75 card 1 is not in operation. 

Upper coyer 4a, and_l ower covec^4b, are as- 
sembled about the circuit module to form jacket 4 
as described below. The covers take the general 
form of flat based rectangular dishes with bent 

20 edges forming perimeter walls. The covers shown 
are essentially mirror versions of each other. Refer- 
ring to the bottom cover 4b, it may be seen that it 
has a flat base 12 and upstanding walls 13b along 
its sides, walls 14b at the rear end and 29b at the 

25 connector end. Walls 14b are abbreviated to allow 
the formation of apertures on assembly for elec- 
trical connector 3, battery holder 10, and write 
protect switch 9 (aperture 26). 

A portion of the base of each cover is narrowed 

30 to form a platelike extension 15, for protecting 
connector 3. An insulating layer 16 illustrated may 
be advantageously incorporated on the interior of 
each cover to protect internal components. 

The perimeter frame 6, which is shown in more 

35 detail in Fig. 3, has a number of functions and 
features. It functions as a carrier for circuit board 7 
during the final stages of assembly and testing of 
the card. I{ importantly also functions as an internal 
arhnr fnr IfKTr^nfl covers 4a 4h durin g assembly t o 

40 control their alignment for the joining of the covers 
together. R ecessed portions 17 along the sides of 
the frame, recess es 1 8^at th e rear end of the fram e 
and recesses 1Q at the front (connector end) of 'the 
frame provide this alignment function. Th e frame 

45 and cover therefore interlocks bv virtue of the ir 
, shaoe t 

In addition, the top (and likewise the bottom) 
surface 20 of the frame is recessed below protec- 
tive edges or curb portions 21 and 23 of the edges 

so of the frame. These curbs provide two functions. 
Curb portions 21 (along the sides of the frame 
adjacent the position that will be occupied by con- 
nector 3), curb portion 22 (at the rear end of the 
battery holder) (see Fig. 2), and similar curb 24 

55 extending along the outer end of connector 3 (see 
Fig. 2) serve to conceal the unbent edges of covers 
4a, 4b from exposure so that the covers can lay 
below or flush with these frame curbs. If the covers 
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are set below the curbs a degree of protection will 
be given to artwork present on surfaces of the 
covers. 

Corner curbs 23 of the perimeter frame con- 
ceal sharp corners of the cover while the frame 
corners 27 in general provide external shock ab- 
sorbing material to reduce or prevent damage if the 
card is dropped. The corners also eliminate the 
need to draw the corners of the covers during their 
forming stage greatly reducing cost. The covers 
can therefore be produced by simple cutting and 
bending techniques that are well known. 

Figure 4 shows the covers and circuit module 
in proximity to each other for viewing convenience. 

One process that has been found successful 
for the assembly of a memory card 1 in accor- 
dance with the invention herein using components 
referred to in Figs. 2 and 3 is as follows: 

1. A sub-assembly consisting of circuit board 7, 
write protect switch 9 and connector .3 is placed 
inside the bottom stai nless steel cover 4b . The 
walls 13b, 14b, 29b of the cover extend upwards 
only half the thickness of the final assembly 
leaving the upper half of the sub-assembly ex- 
posed. 

2. The top stainless steel cover 4a is placed 
over the remaining exposed sub-assembly, its 
walls 13a, 14a, and 29a resting on the cor- 
responding upstanding walls 13b, 14b, and 29b 
of the lower cover. 

3. This assembly is then placed i nside a lase r 
welding fixture which provides a limited clamp- 
ing force sothat the edges of both top and 
h^ttpm GQvd^ gmfljjS touchin g. This fixture also 
advantageously provides a horizontal rotary ac- 
tion so that all four sides of the assembly can 
be exposed to a beam from a suitable laser for 
welding. 

4. The laser heam is then activated to weld th e 
edges of the rovers on one side. Welds are 
done under a covering blanket of Argon gas. 
When a side is done the fixture is rotated and 
the next side is welded. When all sides are 
completed the finished welded card I is re- 
moved. 

Laser welding is particularly suitable for joining 
the covers as the welding beam can be accurately 
controlled in energy level, pulse rate, beam size; 
and depth can be accurately maintained to provide 
a bomogene ^ 110 joint °* without pe netrating be - 
yc»nH tho 6taiolass * tAftl ™ ver thickness, tnus pre- 
ventittff^ damage to the plastic frame while achie v- 
ing ^Anr^ piete fusion of all abutting wall edges . 

As laser welding and apparatus for achieving it 
are well known no additional details will be pro- 
vided for the welding process or apparatus. 

The welding operation produces a one-piece 
sheet metal jacket of substantial rigidity which girds 



the frame and protects its internal components. 

While laser welding has been found suitable for 
the stainless steel described above, other joining 
techniques capable of producing strong continuous 

5 or homogeneous fusion such as brazing may be 
satisfactory depending on the materials selected. 

In the rectangular form depicted the jacket 
essentially takes the shape of a flattened boxbeam. 
It can be seen that upper and lower portions of 

10 the jacket extend as plates 15 to cover opposite 
sides of the connector. The ends of the extension 
plates 15 are joined together by straps 29 set in 
recesses of connector 3 to maintain the integrity 
and strength of the jacket and card. 

75 As may be seen the extension plates are 

somewhat narrower than the rest of the jacket to 
allow for projection of portions of the perimeter 
frame in which polarization grooves 25 have been 
formed to assure correct insertion of the card in 

20 cooperative external equipment. 

The embodiment described above provides a 
durable memory card that can be assembled with- 
out adhesive being required on the frame or com- 
ponent parts to acquire strength. This has the ad- 

25 vantage of reducing the stresses that can be ex- 
erted on the circuit board or its components which 
could otherwise contribute to deterioration of elec- 
trical joints and components. In addition, as no 
adhesive is present, the effect of heat and humidity 

30 on adhesive do not become limiting factors on card 
durability. 

It will be appreciated that other variations of the 
above embodiments are included in the invention 
herein. 

35 While the preferred embodiment of the inven- 

tion described is a memory card, other types of 
circuit cards of differing sizes are contemplated by 
the invention herein. 

40 Claims 

1. A circuit card comprising: 

(a) a circuit module including, 
(i) a perimeter frame, 
45 (ii) a circuit component circuit board car- 

ried by said frame, 

(iii) an electrical connector disposed at 
one end of said frame and being at- 
tached electrically to said circuit board; 
so (b) a protective metal covering closely gird- 

ing said perimeter frame and substantially 
enclosing said circuit module in a one-piece 
substantially rigid jacket, the jacket and the 
frame being shaped to interlock with one 
55 another; 

(c) an opening in one end of said jacket 
coinciding with said electrical connector to 
expose a portion of said electrical connector 
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for connection to external equipment. 

2. A card according to claim 1 wherein said pe- 
rimeter frame includes exposed protective 
edges concealing edges of said jacket from 5 
exposure. 

3. A card according to claim I or 2 wherein said 
perimeter frame is comprised of a synthetic 
plastics material and includes exposed protec- 10 
tive comer buffers. 

4. A card according to claim 1, 2 or 3 wherein 
said perimeter frame includes recessed por- 
tions for locating said jacket. 15 

5. A memory card according to claims I, 2, 3 or 
4, wherein said memory means includes read- 
only memory for storing information or soft- 
ware. 20 

6. A memory card according to claims 1, 2, 3 or 
4 wherein said memory means includes read- 
write memory and a holder for a battery to 
retain the contents of said read-write memory 25 
when said card is not in operation. 

7. A memory card according to claim 6 wherein 
said memory means includes write enable cir- 
cuit means, coupled to said read-write memory 30 
and a write enable switch, connected to said 
write enable circuit means, accessible by a 
user from the exterior of said card. 

8. A circuit card according to any one of the 35 
preceding claims wherein upper and lower por- 
tions of said jacket extend in flat plates to 
substantially cover opposite sides of said con- 
nector, said plates being joined at their ex- 
posed edges by straps spaced from one an- 40 
other to embrace the connector. 



45 
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